INTRODUCTION
At its 1973 Munich meeting, the Commission, at the request of the IUPAC Inorganic Division, undertook to assemble, evaluate, and ultimately disseminate data on the massspectrometrically determined isotopic compositions of the elements.
It was recognized at the time that the atomic weight value calculated on the basis of the best isotopic composition evaluated by mass spectrometry for a given element may not necessarily agree precisely with the best atomic weight value derived from all significant published measurements by all methods. At the 1975 meeting in Madrid, a Subcommittee for the Assessment of Isotopic Composition (SAIC) within the Commission on Atomic Weights was established, with the function of undertaking the desired evaluation of isotopic compositions incorporating not only nass-spectrometric data but also the results obtained from all other relevant methods.
Since 1977, the Commission has published tables of critically evaluated isotopic compositions based on work done by SAIC. This second Part of the 1981 Report tabulates the range of credible published isotopic abundances determined by mass-spectrometry for each of the naturally occurring elements, together with the result of what is considered to be the best available mass-spectrometric measurement for a single natural source of each element, and a representative value for the isotopic composition for average elemental properties. This best mass-spectrometric measurement is not necessarily a good one in terms of 1981 knowledge, nor does it necessarily provide the best atomic weight value in terms of all techniques. Thus, for example, if a purely chemical determination is judged to be the most reliable, them the corresponding standard Ar(E) value will be used as a constraint in the assignment of isotopic abundancies.
The Commission has directed the SAIC to complete its exhaustive element-by-element review, including all measurements for deriving isotopic compositions, with the objective of publishing, in the 1983 Report, a Table of Standard Atomic Weights published in Part 1 of the Report. As mentioned in the 1979 Report (Ref. 1), discrepancies continue to be most evident for the elements zinc (for which the uncertainty intervals just touch), germanium (for which the uncertainty intervals overlap, but neither of the Ar(E) values lie within the uncertainty interval of the other) and selenium (for which the SAIC calculated value lies just at the boundary of the uncertainty interval of the Standard Atomic Weight). Following SAIC's reviews in 1980 and 1981 of the Description of the contents of each of the Columns Column 1: The atomic numbers of the elements are given in ascending order.
Column 2: The names of the elements are listed using the abbreviations recommended by IUPAC. Column 3:
The mass number for each isotope is listed.
Column 4: Evaluated limits of Published Values
Given are the highest and lowest abundances published for each isotope from measurements which have been evaluated and accepted by the Subcommittee. The limits given include known natural variations and published data which may exceed those variations. No data are given in this Column when the absence of a range has been reliably established. The limits given do not include certain exceptional samples, these are noted with a G in Column 5.
Column 5: Annotations
The letters appended in this Column have the following significance:
R Range in isotopic composition in mormal terrestrial material is responsible for part, or all, of the difference between limits of reported values.
G Geologically exceptional specimens are known in which the element has an isotopic composition outside the limits of reported values.
O One measurement only provides the available data.
M Modified isotopic compositions may be found in commercial material that will fall outside the limits listed, because the material has, either deliberately or inadvertently (see motes), been subjected to isotopic separation.
L Longest half-life isotope is chosen for the Ar quoted.
Column 6: In this column are given the data from the best measurement of a sample from a single terrestrial source. The values are reproduced from the original literature. The uncertainties on the last digits are given in parenthesis as reported in the original publication. As they are not reported in any uniform manner in the literature SAIC indicates this as follows: 1, 2, 3a indicates 1, 2, or 3 standard deviations, P indicates some other error as defined by the author, and SE (standard deviation of the mean) indicates standard error. Where no errors are listed, none were given by the author. "C" is appended when the measurement has been calibrated and is thus believed to be "absolute" within the errors stated in the original publication.
The user is cautioned that: a) Since the data are reproduced from the literature, the sum of the isotopic abundances may not equal to 100 percent. b) When a range of compositions has been established, the samples used for the best measurement may come from any part of the range. c) A "Best Measurement" is not necessarily a good one in SAIC's opinion.
Column 7: The reference to the literature containing the best measurement is given. The complete citation is given in Appendix A.
Column 8: Reference materials or samples which are known to be available and which relate to the best measurement are listed. Where one or more materials are available which represent the best measurement, these are marked with an asterisk. Additional information is contained in Appendix B.
Column 9: In this Column are listed the values for the isotopic composition of the elements which, in the opinion of SAIC, will include the chemicals and/or materials most commonly encountered in the laboratory. They may not, therefore, correspond to the most abundant natural material. For example, in the case of hydrogen, the deuterium abundance quoted corresponds to that in fresh water in temperate climates rather than to ocean water. The uncertainties listed in parenthesis cover the range of probable variations of the materials as well as experimental errors. Uncertainties quoted are from one to nine in the last digit except for a few cases where rounded values would be outside of the observed range. In those cases uncertainties greater than nine have been used. Warning 1) Representative isotopic composition should be used to evaluate average properties of material of unspecified natural terrestrial origin, though no actual sample having the most exact composition listed may be available.
2) When precise work is undertaken, such as assessment of individual properties, samples with more precisely known isotopic abundances (such as those listed in Column 8) should be obtained or suitable measurements should be made. 62.60 
